CAS Enhances Chemotherapeutic Drug-Induced p53 Accumulation and Apoptosis: Use of CAS for High-Sensitivity Anticancer Drug Screening.
ABSTRACT Cells attacked by cytotoxic toxins may express apoptosis-related proteins such as p53 to kill themselves, so as not to affect surrounding healthy cells. These apoptosis-related proteins are also crucial for inducing apoptosis of tumor cells in cancer chemotherapy. CSE1L/CAS is a cellular apoptosis susceptibility protein that plays important roles in mediating cell apoptosis induced by various cytotoxic toxins and chemotherapeutic drugs. Our studies showed that CAS over-expression increased p53 accumulation and apoptosis induced by 5-fluorouracil, doxorubicin, cisplatin, and tamoxifen in HT-29 cancer cells. A method based on coexpression of CAS with green fluorescence protein (GFP) was developed for high-sensitivity anticancer drug screening. Cancer cells transfected with CAS- and GFP-expressing vectors or the control and GFP-expressing vectors were grown on 96-well microplates, treated with compounds to be screened, and detected with a microplate fluorescence reader. GFP fluorescence decreased following cancer cell death induced by the anticancer compounds. CAS transfection enhanced the cytotoxicities of anticancer compounds and therefore increased the decline in GFP fluorescence. Thus, anticancer compounds could be identified more sensitively. Our study indicates that CAS is an important p53 and apoptosis regulator and may be used for high-throughput anticancer drug screening as well as cytotoxic toxin assays.